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DETAILED ACTION 
Claim Rejections - 35 USC §103 

1. The following is a quotation of 35 U.S.C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the 
differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the 
art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

2. Claims 1-5, 7-8, 12-20, 22, and 24-25 are rejected under 35 
U-S.C. 103(a) as being unpatentable over Hoard (US Patent 
5,746,984) in view of Kong et al . (US Patent 

5,427,747) . 

Applicant claims with respect to claims 1-3, 5, 7, 8, 12- 
17, 19, 20, 22, 24, and 25 a method of treating a gaseous medium 
including nitrogenous oxides to remove the nitrogenous oxides 
therefrom, which method comprises the operations of activating a 
gaseous hydrocarbon for achieving partial oxidation by 
generating an electric discharge in the gaseous hydrocarbon in 
the presence of a gas permeable first material which has 
oxidative properties in the presence of a non-thermal plasma and 
contacting a combination of the activated hydrocarbon and 
gaseous medium with a second material adapted in the presence of 
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the activated hydrocarbon to catalyze the reduction of the 
nitrogenous oxides in the gaseous medium to nitrogen. 

Hoard discloses a method and a reactor system for the 
plasma-assisted treatment of a gaseous medium including 
nitrogenous oxides to remove the nitrogenous oxides therefrom 
(see Figures 2 and 4) . The system comprises a gas permeable body 
(5) in Figure 2 and the Electrified packed bed in Figure 4, 
including a first material and the presence of a non-thermal 
plasma, wherein a gaseous medium including a gaseous hydrocarbon 
there through, a gas permeable body (3) including a second 
material to catalyze the reduction to nitrogen of nitrogenous 
oxides contained in the gaseous medium, and means (01. 6, lines 
36-57) for applying to the first material a potential sufficient 
to excite an electric discharge in a gaseous hydrocarbon passing 
through the body including the first material. 

However, Hoard fails to disclose that the gas permeable 
body (5) with a first material is adapted in the presence of 
non- thermal plasma, for achieving partial oxidation the gaseous 
hydrocarbon in the gaseous medium. 

As shown in Figure 1, Kong et al teaches a method for 
producing oxygenates from hydrocarbons, that comprises the 
production of activated hydrocarbons from passing a source of 
hydrocarbon (30) through a plasma reactor (10) having a 
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dielectric material (26) with oxidative properties (col. 2, line 
68 - col. 3, line 2; also see col. 5) . 

Since the plasma reactor of Hoard has the same dielectric 
material, it would have been obvious to one having ordinary 
skill in the art at the time of the invention, to have realized 
that the plasma reactor in Hoard would also produce activated 
hydrocarbons needed to remove harmful emissions from a gaseous 
medium such as the exhaust gas from an internal combustion 
engine . 

With respect to claim 2, the gaseous medium in the method 
according to Hoard includes carbonaceous particulate material 
and the gaseous medium is subjected to oxidation by the first 
material (see Abstract). With respect to claim 3, the 
hydrocarbon in the method according to Hoard is added to the 
gaseous medium through rich spikes (col. 8, lines 36-38) . With 
respect to claims 4 and 18, Hoard discloses wherein the first 
and second materials are padiculate and are intimately mixed. 

with respect to claims 5 and 19, as shown in Figure 3, in 
the method according to Hoard, the first and second miterials, 
(5) and (8), respectively, are confined to separate regions of a 
reactor system and the gaseous medium and hydrocarbon are passed 
through the region containing the first material before the 
region containing the second material . 
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with respect to claims 7, 8, and 24, the second material in 
the method according* to Hoard is selected from gamma alumina, 
which is photo-catal/ic (col. 8, lines 8-14). 

With respect to claims 14 and 15, the gaseous medium in the 
method according to Hoard is the exhaust emissions from an 
internal combustion engine, which can contain unburned 
hydrocarbons . 

With respect to claim 12, in the method according to Hoard, 
the second material is a metal-doped zeolite containing a 
material adapted to produce catalysis promoting cations (col. 7, 
lines 50-52) . 

With respect to claims 13 and 25, in the method and system 
according to Hoard, the zeolite second material also contains 
lanthanum (col. 7, lines 48-50). 

With respect to claims 17 and 22, as illustrated in Figure 

2, the first and second materials in the reactor system 
according to Hoard are particulate in form and are mixed 
together. 

In this 'Way, there is included means for establishing an 
electrical discharge in the gaseous medium within the 
interstices of the gas permeable body of the second material. 

3. Claims 6, 9-10, 23, and 26 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Hoard in view of Kong as 
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applied to claims 1 and 16 respectively above, and further in 
view of Yonemura et al. (US Patent 5,194,078). 

The method and the reactor system according to Hoard 
disclose the invention as cited above, however, fail to disclose 
that the first material is barium or calcium titanate and the 
second material is titanium dioxide or cerium dioxide. 

Yonemura et al . teaches an exhaust filter element and 
exhaust gas treating apparatus that includes a filter (1) having 
a highly dielectric material that comprises titanium dioxide and 
calcium titanate (col. 9, lines 56-61). 

It would have been obvious to one of ordinary skill in the 
art at the time of the invention was made, to have utilized the 
filter taught by Yonemura et al. in the method and system of 
Hoard, since the use thereof would have provided a more elective 
purification method and system to remove harmful emissions from- 
exhaust gas. 

Allowable Subject Matter 

4. Claims 11, 21, and 27-28 are allowed. 

Response to Arguments 

5. Applicant's arguments filed 7/21/05 have been fully 
considered but they are not persuasive. 

It is argued that Hoard discloses the use of... a combustion 
process. This is not persuasive because Hoard discloses 
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treatment of NOx (abstract) , a combustion process would require 
oxidizing conditions, and also because when reactants are 
destroyed, it would have been obvious to one of ordinary skill 
that a product would result. Thus, the use of a material with 
oxidative properties would have been obvious to one of ordinary 
skill in the art at the time the invention was made in order to 
achieve the disclosed oxidative conditions of the prior art. 

It is argued that the examiner is suggesting that Kong 
teaches the production of... plasma reactor. This is not 
persuasive because for the reasons above and also because 
Applicant appears to admit that Kong discloses using a plasma to 
produce hydrocarbon radicals. Kong further discloses self- 
sustaining partial oxidation (see column 5, lines 10-13) . 

Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the 

extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action 
is set to expire THREE MONTHS from the mailing date of this 
action. In the event a first reply is filed within TWO MONTHS 
of the mailing date of this final action and the advisory action 
is not mailed until after the end of the THREE-MONTH shortened 
statutory period, then the shortened statutory period will 
expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1.136(a) will be calculated 
from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than 
SIX MONTHS from the mailing date of this final action. 
7. Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Edward M. 
Johnson whose telephone number is 571-272-1352. The examiner can 
normally be reached on]y[-F9:30-6:00. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Stanley S. Silverman 
can be reached on 571-272-1358. The fax phone number for the 
organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications may 
be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
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